Ecommerce technologies can provide firms with a mechanism to compete within their industries and markets. Recent literature has argued that Australian small firms might be slow in uptaking ecommerce technologies. This work is an attempt to determine the factors that influence small firm's decision making in the adoption of ecommerce technologies, particularly websites. Generally, the firms' competitive position, industry and skill demands, the formal education of the owner and the capacity to recognise the costs of installing technologies all influence the firm decision in adopting, or otherwise, ecommerce technologies.
Internet Technologies and Small Business Adoption
The adoption of internet technologies by firms has been seen as a way of improving business performance, enhancing competitive advantage and influencing various efficiencies sales, supplier relationships and so on. Implicit in much of this is the notion that firms will adopt internet and information technologies, or they will fail. Very little empirical consideration is given to the possibility that firms exhibiting certain characteristics and in certain industries might have varying and different incentives in respect of IT adoption. Moreover, firm size might be important since small businesses, relying on a small number of employees could be constrained in terms of time and capital availability. Industry specific effects may mediate. In some industries firms might have low numbers of employees generating large turnovers on high asset bases, and vice versa. So it may be that adoption is influenced by industry. Piovesana and Raush (1998) found the cost of implementation inhibits adoption of ecommerce technologies. Fielding (1996) adds that small businesses find Internet technologies too complex, difficult to implement and expensive. Similarly, Lawrence (1997) , in a study of Australian SMEs found limited resources, a low level of existing hardware, the need for immediate returns on investment, resistance to change and lack of available information had inhibited internet technology adoption. McGowan and Madey (1998) and Sillence et al (1998) suggested that the size of the small business, resource availability, the level of technological knowledge and pressure from external bodies influence internet technology adoption.
Other factors seen as important in IT adoption are organisational readiness and financial and technological resources within a firm (Iacovou et al 1995) . The extent of IT knowledge of firm owners could play a role, especially when considered with the extent of customer and supplier dependency. Kirby and Turner (1993) . Some researchers have suggested that the structural sophistication of the firm in terms of centralisation and complexity, and the level of assertiveness, rationality and interaction in business decision making probably have a role in the adoption of IT or otherwise. Julien and Raymond (1994) .
Information Technology can range from a message slip to a system of co computing via satellites. In this case businesses were asked the purposes for which they used electronic IT in the business. Possibilities ranged from generation of payments/receipts through to email, websites and internet buying and selling. Then, a firm was categorised as an adopter of IT if it had a website, meaning the 'website' was a proxy for 'IT'. This is debateable, but the research demanded an arbitrary delimiting of the level of IT so that the categories of 'adopters and 'non adopters' could be operationalised.
The following propositions were raised about how individual, firm and industry factors could impact upon the IT adoption decision and implementation. 1. Small firms, in terms of their numbers of employees and the levels of assets employed in the business, are less likely to adopt websites, as compared with larger firms. 2. Many of the elements that are important in improving the competitive advantage of a firm can be enhanced by adopting or improving IT, in this case via a website.. 3. Smaller firms, lacking human, financial and physical resources, are impeded from adopting IT, for example, a website. 4. It is likely that firms operating in more technologically demanding environments impose a need for a higher level of formal education on their owners/managers. 5. Those firms with geographically spread markets (in terms of suppliers and customers) are more likely to adopt various IT's, such as websites, to cover this space/time dimension, than those firms that buy and sell locally.
A random sample of 1750 businesses on the Sunshine Coast (Queensland) was sent a mail questionnaire requesting information on their levels of IT adoption and investment, ecommerce use, industry type, and so on. 339 completed questionnaires were returned and 215 were sent back as address unknown. The useable response rate was 19.37%, which is consistent with studies involving small business. Perry, Meredith and Cunnington (1988) ; Callahan and Cassar (1995) . There was a mean of 8 employees per firm, standard deviation of 17. Ninety % of the firms had less than 14 employees, and the largest had 22. The mean level of assets was $349,000, standard deviation $250,000. Ten % of the firms had assets of $1m or more. All firms were 'small' under the AUSINDUSTRY criterion of having 200 or less employees. In this work website presence was taken as the independent variable. From the questionnaire, variables focussed on in this research were: Table 1 Variables
Variabl e Definition Reference

ED
The formal educational attainment level of the owner/manager.
Sillence et al 1998, Thong and Yap 1995 IND
The industry the firm operated in, using the standard ANZSIC classification.
Julien and Raymond 1994, Harrison et al 1997 MKT The geographical spread of the firm's market, for example, in the local area, the Sunshine Coast, South East Queensland, all Queensland, Australia wide, exporting, etc. Thong and Yap, 1995, Treadgold 1990 EMPS The number of employees in the business. Harrison et al 1997 , Fielding 1996 , McGowan and Maddy 1998 ORG The form of business ownership, from sole trader, through to public companies.
Julien and Raymond 1994, Harrison et al 1997
ASSET S
Approximate level of business assets used in the business in the current year. Kirby and Turner 1993, Fink 1997 * For the purposes of stage two of this work, a logistic regression was run using BIN as the dependent variable. Hence, USE was recoded to BIN, whereby a firm was assigned 1 if it adopted a Web site, and 0 if it didn't.
Factor Analysis (Principal Components Analysis) Consideration of the literature dealing with the factors that impinge upon firms' decisions to adopt or not adopt various forms of IT has revealed that there is a tendency for more than one factor to be important in the decision making process. To address this, factor analysis was used to identify a relatively small number of factors among sets of many interrelated variables. Further, the technique helped identify underlying, not directly observable constructs that were operating within milieux of closely related variables. A basic assumption of factor analysis is that underlying dimensions or factors can be used to explain complex phenomena. In all, 18 variables in the database were subjected to factor analysis, using the principal components method. A total of six components had eigenvalues greater than one. These six between them explained 59 percent of the variance of the original eighteen variables. Consideration of the component to variable correlation matrix (table 3) shows the following make up of components. Cronbach's alphas were estimated for the components to ascertain the extent to which variables making up each component shared a common core and the extent to which items in the questionnaire were related to each other. Table 3 shows that Cronbach's alphas for reliability were reasonable, although component 4 was marginal at .5770. The variable IND appeared in component 3, which comprised the respondents' answers to the industry they considered they were operating in. It was necessary to isolate the industries in which firms were more likely to adopt a Website, from those industries where adoption was not common. A Wilcoxon-Mann-Whitney test showed that that adopters were more likely to be in either the transport and storage or communication services industries than non-adopters. (Z = -2.496, .01 sig) Non-adopters tended to be in retail trade, construction and accommodation, cafes and restaurants.
Component 1 suggests a focus on a firm's competitiveness. It appeared that IT improved competitiveness, had a positive impact on ROI, and its adoption, while time consuming would be worth it. Further, firms' customers expect IT adoption, other firms in the same industry were adopting, and there was a need to emulate them to maintain competitiveness. Firms that had not moved into IT solutions still said that adopting various technologies would improve their competitiveness. Thus, component 1 was called 'Competitive Advantage'. Component 2 shows that as the level of assets used in a firm increased, so did the number of employees, and that structure of ownership became more complex, the more likely a firm was to adopt IT. This component was named 'Organisation and Structure'. Component 3 suggests that as the education level of the owner/manager increased, coupled with the likelihood of the firm being in either the Transport and Storage or Communication Services industries, the more likely they were to be clustered together. Such firms were likely to report that purchasing IT was not seen as a prohibitive cost. This component was named 'Industry and Skill Demands'. Component 4 suggests that as the geographical spread of a firm's market widens, so the necessity to adopt IT increases. However, firms also recognize that implementing IT can be a time consuming process, but are prepared to spend time acquiring the technologies, to gain broader market reach. This component was named 'Geographical and Temporal Demands'. Component 5, being a single variable, was dropped from the analysis. Component 6, suggests owners or managers whose self rated knowledge of business uses of computers was poor, so they find the sellers and installers of IT as helpful. This component was named 'Support'.
Logistic Regression. Following the above, logistic regression was done using the components derived from the principal components analysis. The dependent variable, BIN was binary, since firms either adopted websites or didn't. The independent variables, in the form of the components, were continuous. The variables ' Organisation and Structure' and 'Staff Capacity' were found not to be significant in the regression, and were dropped in the interests of parsimony. The regression diagnostics are presented in the table below. A test of the full model with all predictors against a constant only model was statistically reliable, {χ 2 (4, n=133) = 41.268, p <.001.}Prediction success shows that 74 percent of firms that were predicted to have Web sites in fact did so, whereas 72 percent of those firms predicted as not having Web sites, did not have one. The overall prediction success was 73 percent.
In logistic regression, the regression coefficients work in the following way. The coefficient for the variable 'Geographical and Temporal Demands'is .923. When the variable changes from 0 to 1, and the other independent variables remain the same, the log of the odds of the firm adopting a Web site increase by .923. Further interpretation can be gained by considering the column headed Exp (B). In this case, when the variable 'Geographical and Temporal Demands' changes from 0 to 1, the odds of the firm adopting a Web site are increased by 2.5158. In other words by increasing the value of the variable by one unit, the log odds are increased by .9226, and by increasing the value of the variable from 0 to 1, the odds of adoption of a Web site changed by a level of 2.5158.
Discussion
Many variables were considered for identification and modeling, and few of them were found to be important in having an effect by themselves. It was found that when combined with other variables they offered some explanatory power in respect of website adoption. The principal components analysis brought together variables in a comprehensive framework that facilitated understanding of the way in which various forces act on the firm in adopting websites. The logistic regression gave an indication of the strength and importance of each of the factors in impacting on the decision of whether or not to have a web presence.
Most of the propositions were shown to be significant in the owner/managers decision to adopt/not adopt websites. Single variables such as the size of the firm, were not important, and only became useful predictors in the presence of other variables. The level of assets in the business and the form of business ownership are examples (component 2 -Organisation and Structure). Proposition 2, although not as statistically significant as other variables, was a useful predictor in the adoption of web sites, particularly when combining competitive advantage with ROI, and external pressure to adopt from suppliers and customers (component 1 -Competitive Advantage). The more a firm was concerned about its competitive position, so it was likely to develop a Web site, which supports proposition 2. The 3rd and 5th propositions lend support to the presence of component 4 (Geographical and Temporal Demands) and were shown to be statistically significant predictors of web site adoption. In particular, the geographical spread of the firm's market effects the owner/manger's decision to adopt/not adopt a web site. Proposition 3 is problematic since in some industries low levels of employees are associated with high assets levels or turnover. Firms in the transport and communications industries were more likely to adopt than others. Adoption of websites is facilitated by the geographic distance of markets in terms of suppliers and customers. Firms also recognise that implementing websites can be a time consuming process, and they need to invest to gain broader market reach. Proposition 4 (Component 6 -Support) suggests that the educational level of the owner/manger, the environment the firm operates in, and the level of information intensity will play a significant role on the owner/managers decision to adopt/not adopt IT.
